Adjusting for bias in unblinded randomized controlled trials by Schmidt, AF & Groenwold, RHH
1 
 
Appendix Table 1 adherence range (i.e., 𝝎). 
 





















































Appendix Table 2 simulation results for scenario I assessing performance of different treatment effect estimators in a 
meta-analysis of blinded RCTs. 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 




Appendix Table 3 simulation results for scenario II assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has a direct effect on the outcome (𝝉 = 𝟎. 𝟏𝟓). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 






Appendix Table 4 simulation results for scenario III assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has a direct effect on the outcome (𝝉 = −𝟎. 𝟏𝟓). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 




Appendix Table 5 simulation results for scenario IV assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has a direct effect on the outcome (𝝉 = −𝟎. 𝟏𝟓). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.90 1, 0.84 1, 0.78  1, 0.90 1, 0.84 1, 0.78 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 





Appendix Table 6 simulation results for scenario V assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment has no effect on the outcome (𝝁𝒚𝒙 = 𝟎. 𝟎𝟎). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.90 1, 0.84 1, 0.78  1, 0.90 1, 0.84 1, 0.78 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 





Appendix Table 7 simulation results for scenario VI assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has an effect on the outcome and on a confounder. 
 Treatment effect  Direct effect 
Average effect of Z on confounder U 
(𝝁𝒛) 
0.05 0.125 0.25  0.05 0.125 0.25 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 





Appendix Table 8A simulation results for scenario VII assessing performance of different treatment effect estimators 
in a fixed effect meta-analysis of unblinded RCTs. 
 Treatment effect  Direct effect 
Between study standard deviation 
in 𝝁𝒚𝒙 
0.025 0.030 0.050  0.025 0.030 0.050 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 




Appendix Table 8B simulation results for scenario VII assessing performance of different treatment effect estimators 
in a random effects meta-analysis of unblinded RCTs. 
 Treatment effect  Direct effect 
Between study standard deviation 
in 𝝁𝒚𝒙 
0.025 0.030 0.050  0.025 0.030 0.050 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by the 
residual standard error; the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was used 





Appendix Table 9 simulation results for scenario VIII assessing performance of different treatment effect estimators in a fixed effect meta-analysis of unblinded RCTs, with 5 
measurements of treatment adherence.  


























































































         
Adherence range 
(𝝎): 1, 0.84 
        
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; ECA, Egger Correction for non-Adherence estimator. The ECA 
estimator was implemented using 3 standard error estimators: the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was used to estimate the percentile confidence interval instead of the 





Appendix Table 10 simulation results for scenario IX assessing performance of different treatment effect estimators in 
a meta-analysis of unblinded RCTs, including 40 studies instead of 20.  
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 





Appendix Table 11 simulation results for scenario X assessing performance of different treatment effect estimators in 
a meta-analysis of unblinded RCTs, including 80 studies instead of 20.  
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 





Appendix Table 12 simulation results for scenario XI assessing performance of different treatment effect estimators in 
a meta-analysis of unblinded RCTs, including 20 studies with an expected sample size of 5,200 subjects instead of 
2,700.  
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 



























































































































































































































































































    

















































AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 





Appendix Table 13 simulation results for scenario XII assessing performance of different treatment effect estimators in a fixed effect meta-analysis of unblinded RCTs, including 20 
studies with an expected sample size of 2,700 subjects, with a higher variation in adherence.  


























































































         
Adherence range 
𝑬(𝝎): 1, 0.30 
        
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; ECA, Egger Correction for non-Adherence estimator. The ECA 
estimator was implemented using 3 standard error estimators: the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was used to estimate the percentile confidence interval instead of the 







Appendix Table 14 Adherence and caesarian section incidence in randomized controlled trials of epidural anesthesia compared to non-epidural anesthesia or no anesthesia (control 
group) during labor. 














Bofill 1997 (1) 47 2 5 12 39 3 
Clark 1998 (2) 147 9 15 84 78 22 
Halpern 2004 (3) 124 0 12 51 67 12 
Head 2002 (4) 53 3 10 2 58 7 
Jain 2003 (5) 43 2 9 0 83 11 
Nafisi 2006 (6) 197 0 24 0 198 19 
Ramin 1995 (7) 432 232 41 103 563 25 
Sharma 1997 (8) 243 115 13 5 352 16 
Volmanen 2008 (9) 24 1 1 3 24 1 




Figure meta-analysis of epidural anesthesia compared to non-epidural anesthesia or no anesthesia (control group) during labor on caesarian 
section incidence.  
 
Nb. Dots (scaled by precision) represent study specific estimates. The dashed dotted line represents the IV effect corrected for a possible direct effect of 
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